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Context
• Vocal tracts, loudspeakers and rooms each impart their frequency
response onto sounds transmitted through them.
• The resonances/reflections produced by such transmission
channels are time-invariant.
• Listeners might adapt to the spectral effects of such channels.
Previous research
• Vowel space overlap can prevent accurate 
speech recognition [Peterson and Barney, 
1952].
• Adaptation to vocal tract resonances may 
ameliorate this problem [Ladefoged and 
Broadbent, 1957]. 
• Peripheral neural processes may be a cause 
of this adaptation [Summerfield et al., 1984].
• Central adaptation is likely to play an even 
larger role [Watkins 1991, Holt 2006].
Experiment
Results: 0-minute time gap condition
• Material: Speech signal convolved with binaural impulse responses of 3 loudspeakers in 
3 rooms.
• Task: Listeners rate for timbral preference the convolved speech signal for each room 
and loudspeaker combination. Listening conducted blind, over headphones.
• Comparison type: Either loudspeakers compared directly on a single experimental page 
in each room or rooms compared directly on a single page for each loudspeaker.
• Analysis: Differences in ratings for loudspeakers or rooms on each page were 
measured (i.e. ‘direct’ comparisons) and differences in ratings for loudspeakers and 
rooms across experiment pages were measured (‘indirect’ comparison).
• Time gap: time gap between pages was either 0 or 10 minutes.
Conclusions Future research questions
• Listeners are more sensitive to differences when compared 
directly (short listening/no time gaps).
• The process of adaptation to rooms and loudspeakers may be
different.
• Adaptation to rooms was partly a result of time between listening.
• What causes these results?
- Memory vs neural adaptation?
- Peripheral vs central brain processes?
• Is adaptation to the channel the same with non-speech sounds or is 
speech special?
• What is the extent of adaptation to static spectra?
• What mechanisms are involved in this adaptation?
• Does this adaptation affect the timbral qualities of speech heard
through loudspeakers and or in reproduction in rooms?
Research questions
Results: 10-minute time gap condition
• When the loudspeakers are compared directly [plot (A)], the
differences between them are larger than when compared indirectly
(i.e. where the rooms are compared directly instead) [plot (B)].
• When the rooms are compared directly [plot (D)], the differences
between them are larger than when compared indirectly (i.e. the
loudspeakers are compared directly) [plot (C)].
• Something about the indirect method of comparison causes a
decrease in sensitivity or ‘adaptation’ to the timbral differences
between the stimuli.
• The longer time between listening or the longer listening length may be
behind this adaptation with indirect comparisons.
• As for the 10 minute condition, when the loudspeakers or rooms are
compared directly [plots A and D] rather than indirectly [plots B, C]
differences between them are larger.
• But compared to the 10 minute time gap condition:
- Adaptation to the room is reduced (by up to 9 points on scale)
- Adaptation to the loudspeaker is not reduced to any perceptually
meaningful extent (3 points)
• Therefore, for rooms at least, adaptation may be caused by time
between making comparisons.
• Manipulating the length of listening also had no effect on adaptation.
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